Isobutylglucosinolate (1) was isolated from the root of Luvunga scandens (Roxb.) for the first time, which demonstrated an antioxidant activity with an IC 50 value of 30.1±0.2 g/mL. Additionally, two biological active phytosterols, named β-sitosterol (2) and stigmasterol (3) were also isolated from Luvunga scandens (Roxb.), showing the low cytotoxicity against human colon adenocarcinoma cell line (HT29) with IC 50 values of 124±1 µg/mL and 141±3 µg/mL, respectively. The chemical structure of all isolated compounds (1-4) was identified by spectroscopic analyses.
Luvunga scandens (Roxb.) has been recognized as one of important folk-medicinal plants in Thailand, belonging to the family of Rutaceae, and distributed extensively in tropical and humid areas throughout China, India, Indonesia, Vietnam, particularly Thailand. Practically, a decoction extract from the stem of Luvunga scandens (Roxb.) has been orally administered as traditional uses for the treatment of some disorders, for examples gout, kidney diseases, fatigue, urinal disorders and malaria [1] [2] [3] [4] . Nowadays, there have been only a few reports of phytochemical and pharmacologically studies of the Rutaceae family [5] . The known chemistry of this family spans a diverse variety of chemical types including; coumarins, alkaloids, terpenoids, limonoids and flavones [1, [6] [7] [8] . Two cytotoxic tirucallane triterpenes were recently isolated from the stem extract of Luvunga scandens (Roxb.), which effectively inhibited the growth of human breast adenocarcinoma cell line (MCF-7) with IC 50 value in µM region [9] . To this research, we focused on the isolation, structure elucidation and cytotoxicity evaluations of isolated active components from L. scandens against human breast adenocarcinoma cell line (MCF-7), human colon adenocarcinoma cell line (HT29), HeLa cell line and human embryonic kidney (HEK293), including the antioxidant activity.
Isobutylglucosinolate (1) was isolated as reddish brown liquid from a methanolic extract of L. scandens. Its negative HR-ESI-MS showed a molecular ion peak at 374.0642[M-H] -, which corresponded to the molecular formula C 11 H 21 NO 9 S 2 . According to spectroscopic analyses of 1 H-NMR, 13 C-NMR spectra and DEPT 135 spectra, Isobutylglucosinolate (1) was consisted of twelve corresponding carbon atoms, one of which appeared at  = 161 ppm, suggesting the presence of C=N functionality as clearly confirmed by the presence of IR absorption band at 1655 cm -1 . The anomeric proton was appeared at  H = 4.81 ppm (d, J = 10 Hz, H-1) and  C = 83.9 ppm together with five signals of glycoside moiety Figure  S1 -S3. Furthermore, four proton signals were appeared at  H 0.99 Figure S4 -S6. The linkage of glucopyranoside at an anomeric position ( H = 4.81 ppm) and an aglycone moiety ( C = 160.9 ppm) was correlated according to HMBC experiment as illustrated in Figure 1 . To the best of our knowledge, Isobutylglucosinolate (1) has been isolated for the first time from the family of Rubiaceae and Luvunga species, and it was recognized as glucosinolate (GL) whose structure is consisted of N and S components. Isobutylglucosinolate (1) is typically classified as β-thioglucoside-N-hydroxysulfates, which is characterized by a sulfur-link-β-D-glucopyranose moiety and an isobutyl moiety is derived from amino acid leucine. Importantly, the presence of glucosinolate (GL) in plants is closely related to defense mechanism against a wide range of pathogens, such as fungi, bacteria including herbivorous animals. Importantly, it has been identified as an important precursor for highly reactive thioisocyanate conjugates, possessing distinct chemopreventive properties against cancer progression, bacterial growth, anti-inflammatory effects, anti-mutagenic activity and etc. [10] [11] [12] . The known phytosterols, named β-sitosterol (2) and stigmasterol (3) were isolated as a white solid from dichloromethane and ethyl acetate extracts. They were classified as biologically important phytosterols, demonstrating the great structural similarity to those of recently reported cholesterol terpenes. [9] . Also, p-hydroxybenzoic acid (4) was isolated from the methanolic extract of L. scandens.
Isobutylglucosinolate (1) acid treated as a positive control (IC 50 = 2.5±0.3 µg/mL). β-sitosterol (2) and stigmasterol (3) showed no antioxidant activity at the concentration of >150 µg/mL as shown in Table 1 . Additionally, β-sitosterol (2) and stigmasterol (3) were evaluated the cell viability and antiproliferation against a panel of cancer cell lines, ranging from human colorectal adenocarcinoma cell (HT29), a breast cancer cell line (MCF7), a cervical cell line (HeLa) to Human Embryonic Kidney (HEK293) assessed via a routine screening MTT assay. Notably, 2 and 3 were found to demonstrate the cytotoxicity against HT29 cell line with IC 50 = 124±1 µg/mL, and 141±3 µg/mL respectively where doxorubicin was used as a standard (IC 50 = 2.99±0.10 µg/mL). However, no significant anti-proliferative activity was observed against a breast cancer cell line (MCF7), a cervical cell line (HeLa) and Human Embryonic Kidney (HEK293) at a concentration of >150 µg/mL.
Experimental

Plant material preparation:
The stems and roots of Luvunga Scandens (Roxb.) were collected from HOEY SAI National Park, Prachuabkirikhun Province, Thailand, in May 2010. A voucher specimen (LS 150655) was deposited at department of chemistry, Thammasat University, Thailand.
Extraction and Isolation:
The dried root part of L. scandens (1 kg) was sliced into small pieces and then air-dried for 15 days. The dried plant material was then pulverized, and consecutively extracted by maceration using CH 2 Cl 2 (1 L), EtOAc (1 L) and MeOH (1 L) for 2 weeks each. All crude extracts were filtered, and concentrated to dryness under reduced pressure to afford crude CH 2 Cl 2 extract (1.92 g), EtOAc extract (2.58 g) and MeOH extract (4.69 g), respectively. The MeOH extract (2.50 g) was firstly chromatographed over Sephadex LH20 by using 100% MeOH to give fractions A-C.
Fraction B (300 mg) was next purified over silica gel by eluting with 10% MeOH/EtOAc to obtain fractions BA, BB, BC, BD and BE. A fraction BE (180 mg) was subjected to silica gel chromatography eluted with 15% MeOH/EtOAc to obtain isobutylglucosinolate (1) (20 mg). Then, the CH 2 Cl 2 extract was subjected to column chromatography by sephadex LH20 eluting with 50% CH 2 Cl 2 /MeOH to afford fraction A-C. Fraction C (250 mg) was separated by using silica gel column eluted with 40% EtOAc/hexane to obtain fractions CA, CB, CC and CD. Fraction CA (150 mg) was then chromatographed over silica gel by elution with 20% EtOAc/hexane to afford β-sitosterol (2) (45 mg) and stigmasterol (3) (50 mg), respectively.
Antioxidant activity and cell viability evaluations:
The protocols are displayed in detail at supplementary information (SI).
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